Essential role of NOXA1 in generation of reactive oxygen species induced by oxidized low-density lipoprotein in human vascular endothelial cells.
Oxidative stress induced by superoxide plays an important role in pathogenesis of cardiovascular diseases. NAD(P)H oxidase is a principal enzymatic origin for superoxide in vasculature. Recently, novel homologues of cytosolic components of NAD(P)H oxidase, Nox organizer 1 (NOXO1) and Nox activator 1 (NOXA1), are identified. On the other hand, oxidized low-density lipoprotein (ox-LDL) generates reactive oxygen species (ROS) in endothelial cells via lectin-like oxidized low-density lipoprotein receptor-1 (LOX-1). In the present investigation, the authors examined the expression, the regulation, and the role of NOXA1 in the generation of ROS in endothelial cells. The expression of NOXA1 was confirmed by reverse transcriptase-polymerase chain reaction (RT-PCR). Dihydroethidium method showed that ox-LDL and angiotensin II increased the generation of intracellular ROS. Once the expression of p22(phox) or NOXA1 was suppressed by siRNA, the generation of ROS induced by ox-LDL and angiotensin II were potently decreased. Moreover, the expression of NOXA1 was increased by ox-LDL in a time-and dose-dependent manner. In conclusion, endothelial NOXA1 plays an essential role in generation of ROS. Ox-LDL not only increased the generation of ROS via LOX-1, but also enhanced the expression of NOXA1 in endothelial cells. NOXA1 is likely a key player that links ox-LDL with the activation of endothelial NAD(P)H oxidase.